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N3yunTb cBOMCTBA U PYHKLMN BENKOB
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1. Ceouicmea bernkos

benkun aensawTca amgomepHbIMU COEOUHEHUSIMU, COMETAalOT B cebe
OCHOBHbIE U KUCIMOTHLIE CBOUCTBA, onpeaensemMblie pagnkanamMmu
aMMHOKNCIOT. Pa3nnyatoT KNCIble, OCHOBHbIE U HENTParbHble BEenkn.
CnocobHoCTb OTAaBaTh U NpucoeanHsTb H onpenensatoT 6yghepHbie
ceolicmea 6enkoB, OANH N3 CaMbIX MOLLHbIX OydepoB — remornobuH B
apuTpouuTax, nogaepxuearomn pH KpoBM Ha NOCTOAHHOM YPOBHE.

EcTb 6enkn pacmeopumsie, eCTb HepacmeopuMble BenKX, BbINOMNHALLNE
MexaHudeckne dyHKLUMK (DUBPOrH, kepaTuH, KonnareH).

EcTb 6enku HeobblHanHO XUMUYECKN aKkmueHble (PEPMEHTHI), eCTb
XUMUYECKN HeakmuseHhbIle.

EcTb ycmodlyuebie K BO3OEeNCTBUIO PasfNyHbIX YCNOBUW BHELLHEN Cpeabl U
KpanHe Heycmou4duesbie. BHellHne dpakTopbl (M3MeHeHWe Temneparypsil,
COJiIeBOro cocrtaea cpefbl, pH, paanauyua) MoryT Bbl3blBaTb HapyLLUEHME
CTPYKTYPHOW opraHmM3aunn Monekynbl benka.



1. Ceolicmea benkos

5. [Npouecc yTpaTbl TpeXMepHOU KoOHdopMaLuum,
npucywen JaHHOW monekyre benka, HasblBaloT
OeHamypauyueu. NpuYnHoOn geHaTypaunmn aBnsaeTcd
pa3pblB CBA3EN, CTAaDUNTN3NPYIOLMX
ornpeneneHHyo CTPYKTypy bernka. BmecTte ¢ Tewm,
AeHaTypauns He conpoBoOXaaeTcda paspyLueHnem
nonunenTuaHon uenn. ameHeHune
NPOCTPaHCTBEHHOWN KOHUrypaumn npuBoauT K
N3MEHEHMIO CBOMCTB Berka n, Kak cneacreue,
aernaeTt HEBO3MOXHbIM BbINOSIHEHNE DESkoM
CBOWCTBEHHbIX eMYy DMonorn4ecknx yHKUNN.

HeHaTtypauns MoXeT ObITb: 06pamumou, npouecc
BOCCTaAHOBI1EHNA CTPYKTYpbl 6ernka nocne
AeHaTypaunmn HasblBaeTca peHamypauueu. Ecnn
BOCCTaHOBIIEHME MPOCTPAaHCTBEHHON
KOH(urypauum 6enka HeBo3MOXHO, TO
AeHaTypaums HasblBaeTcst Heobpamumou.

6. PaspyweHne nepBnYHON CTPYKTYPbl OENIKOBOM
MOJIEKYNbI Ha3blBaeTCcs dezgpadauued.




[loosedem umoau:

Kakne 6enku HasblBatoTCA KUCNbIMU?

bernku, 8 komopbix 6onbwe KUCbiX aMUuHoKUciom, rnoHuXxarwue pH.

Kakne 6enku HasblBalOTCA HENTPANbHLIMN?

berku, 8 Komopbix 0OUHaKo80oe Koru4ecmeo KapboKcuribHbIX U aMUHO2PYIIN.
[Toyemy Oenkun SBnATCA MOLLUHLIMY ByddepHbIMU cucTeMamMmn?

CriocobHbI npucoeduHsIMb usiu omoasams UOHbI 8000p0o0a, nodoepxusas
orpeoerieHHbIU yposeHb pH.

UTo Takoe geHatypauus benka?

[lpouecc ympambl mpexmepHoU KOHgopmauuu, rpucyuwel 0aHHoU MorieKkyrie
berika, Ha3blgatom deHamypauuedl.

YUTto Takoe peHaTtypauus?

[lpouecc soccmaHosrneHuUsi cmpykmypabl 6erika rnocrie 0eHamypauuu Ha3bleaemcs
peHamypauued.

[lpusedume rnpumepbl pacmeopuMbIX U HepacmeopumMbix berikos:
Pacmeopumebie (6enku nnasmbsl Kposu — chubpuHo2€eH, npompomMbuH, arnbbyMuH,
2/10byruHbl), Hepacmeopumble besiKu, 8bINOSTHAWUE MexaHU4Yeckue yHKyuU
(gpubpPOUH, KepamuH, KOsria2eH).

[MpuBeauTe npumMepbl 6eNKOB, YCTOMYMBBIX K BHELLUHMM BO34ENCTBUSIM:
QubpouH — 6ernok naymuHbl, KepamuH — 6eriku 8orioc, KoririazeH — 6erok
cyxoxusnuda.



2. QyHKyuu benkos

KonbiTa

CTpyKTypHble Benkn y4acTBytoT B 06pasoBaHNi pasfuyHbIX OPraHoB U TKaHewn.

Brnarogaps cnoXHocTu, pa3Hoobpasuno dbopM 1 cocTasa, benku urpatoT
Ba)KHYHO POrb B XU3HEOEeATENbHOCTU KNETKU U opraHu3mMa B LIEMOM.
OpnHa 13 BaXkHenWwnx — cmpoumerbHas. Benkn y4acTeyloT B 06pa3oBaHnm
KNETOYHbIX Y BHEKINETOUYHbIX CTPYKTYP: BXOAAT B COCTaB KNETOYHbIX
MeMOpaH, LIepCTu, BONOC, CYXOXWUMAUIA, CTEHOK COCYAO0B U T.A.



2. QyHKyuu benkos

2. TpaHcriopmHasi. HekoTtopble 6ernku
CNOCOOHLI NPUCOEAVNHATL
pasnn4yHble BellecTBa 1
NepeHOCUTb NX K PasfimdHbIM
TKaHAM M opraHam Tena, U3 ogHoro
MecCTa KNeTKn B Apyroe.

Hanpumep, 6enok kposu
2emoeiobuH mpaxcriopmupyem O,
u COZ;

B COCTaB KNEeTOYHbIX MeMOpaH ) W
BXOOAT 0cobble besiku,
obecriequsarom akKmueHbIl U
cmpoe2o usbupameribHbIl nepeHoc
HEKOMopbIX sewecms U UOHO8 N3
KNETKN BO BHELLHIOK cpeay u
obpaTHo.

He#lpomeguatop

HaTpWeEebId kaHan




2. QyHKyuu benkos

3. PeaynsmopHas. bonbluasa rpynna 6e5koB opraHnama
NPUHMMAET y4yacTue B peryndauum npoueccos obmeHa
BellecTB. Taknmm benkamun sSBnsaTCA 20PMOHbI —
Bronornyeckn akTMBHbIE BELLECTBA, BblAENAKOLLNECS B
KPOBb Xernesamu BHyTPeHHeN cekpeLunmn (ropMOHbI
rmnodousa, NoSKeNyao4YHOM Xeresbl).

Hanpumep, ropMOH UHCYIuH perynupyeTt ypoBeHb
caxapa B KpOBM NyTeM MOBbILLEHNSA MPOHNLAEMOCTU
KNEeTOYHbIX MeMbpaH 415 rMoKo3bl, CrnocobcTByeT
CUHTE3Y IMuKoreHa.

4. 3awumHas. B oTBET Ha NPOHUKHOBEHME B OpraHmn3m
Yy>KePOLOHbIX BENKoB NN MUKPOOPraHM3MOB
(aHTUreHoB) obpasytoTca ocobble benkn — aHmumena,
CNOCOOHLIE CBsA3bIBaTb U 00e3BpexunBaTtb nx. PubpuH,
obpasyrowmnmncs n3 pudpuHoreHa, cnocobecTeyeT
OCTaHOBKE KPOBOTEYEHUMN.




2. QyHKyuu benkos

Pacymsa (anumunanim)

Mepumunanin

SHAOMU3UN

MbiweyHoe
BONOKHO

Mpynna
MblLUEYHbIX
BONOKOH

AKTUHOBbBIVN (hunameHT

Muo3unHoBbIN hunameHT

5. [JeucamernbHas. Ocobble cokpaTUTENbHLIE Berkn (aKTUH N MUO3UH)
y4acTBYIOT BO BCEX BUAAX ABUMXKEHMSA KITETKM N opraHn3ma: obpasoBaHum
nceBaonoann, MepLuaHnm pecHUYEK U BUEHNM XKIryTUKOB Y MPOCTENLLNX,
COKpaLLeHNN MbILLL, Y MHOTOKITETOYHbIX XXUBOTHbIX, ABMKEHUN JINCTLEB Y
pacTeHun u gp.



2. QyHKyuu benkos

6. Becbma BaXkHa AN XU3HWU KNETKN
cueHarbHas yHkuus bernkos. B
NOBEPXHOCTHYIO MEMBpPaHY KIETKN
BCTPOEHbI MOSeKysibl OENKOB,
CMOCODHbIX N3MEHSATb CBOIO
TPETUYHYIO CTPYKTYPY B OTBET Ha
aencrtene goakTopoB BHELLHEN
cpeabl. Tak npoucxoanT Npuem
CUrHanoB N3 BHELLUHEN cpeabl U
nepenada KomaHp B KNeTky.

Receptors




2. QyHKyuu benkos

/. 3anacarwas. bnarogaps 6enkam B opraHM3ame

MOrYT OTKMaAbIBaTbCHA NPO 3anac HeKOTopble benku
BeLecTBa. Hanpumep, npu pacnage remorno6uHa /1\
Kerneso He BbIBOAUTCS U3 OpraHvaMa, a CO. HO NH
coXpaHsieTcs B opraHname, obpasyst KOMMNMIEKC C g " 3

6enkom dhepputnHomMm. K 3anacHbiM 6enkam
OTHOCATCS Oenku anua, 6enkn mornoka.

8. SHepzemuyeckas. benku aBnaAlTCA O gHUM N3
MCTOYHNKOB SHeprun B KreTtke. lNpu pacnage 1r
6enka Ao KOHeYHbIX NPOAYKTOB BblaenaeTca 17,6
k[x. CHa4yana 6enkn pacnagatTcs 4o
aMUHOKUCIIOT, a 3aTeM 0 KOHEYHbIX NMPOaAYKTOB —
BOAbI, YINEKMUCNOro rada n ammuaka.

OpgHako B Ka4ecTBe UCTOYHUKA SHEPrun Bernku
MCNonb3yloTCsA Toraa, Korga gpyrue (yrnesodbl U
XUpbl) N3pacxogoBaHbl.

MoyeBuHa



2. QyHKyuu benkos

9. Kamanumuyeckas OpHa n3 BaxkHenwunx oyHkumm 6enkos. CKOpOCTb
depMeHTaTUBHbIX peakuumn B 4EeCATKM ThICAY (a MHOrga v B MUISIMOHbI pa3)
BblLLE CKOPOCTU peakuumn, naywmx ¢ ydacTuemM HeopraHn4ecKunx
KaTanmsaTopos.

Hanpumep, nepokcng Bogopoaa 6e3 karanmsaTtopoB pasrnaraeTcs
meaneHHo: 2H,0, — 2H,0 + 0,. B npucyTcTBumn conen xenesa (katanusartopa)
aTa peakumsa naeT HECKOSbKO ObicTpee. PepMeHT Kamariasa 3a 1 Cek.
pacwennsaet 0o 100 Teic. monekyn H202.

Macca cbepmeHTa ropasgo 6ornblue maccbl cybcTpara, Ta YacTb MOSIEKYIbI
depmeHTa, KOTOpasi B3auMMOAeNCTBYET C MOSeKysion cybcTpara nonyvumna
Ha3BaHWE — aKTUBHbLIN LIEHTP dbepmMeHTa.

—2H0+0,
) d«.’ Macca kaTtanasbl - 250 000

333
%’@C’:c% Macca nepokcunga (H,0,)- 34




2. QyHKyuu benkos

depmMeHTbl — rmMobynsapHbie 6enku,
N0 OCOBEHHOCTSIM CTPOEHUS
depMeHTBLI MOXHO pas3aennTb Ha ABe
rpynnbl: NPOCTLIE N CIIOXHbIE.

[lpocmebie hepmeHMbI ABNAKTCA
NpocTbiMK B6enkamm, T.e. COCTOAT
TOSIbKO U3 aMUHOKUCIOT.

CrioxHble ghepMeHmMbI ABNATCA
CNOXHbIMM Benkamm, T.e. B UX COCTaB
noMUMO BenkoBor 4YacTn BXOoOUT
opraHuyeckoe coeguHeHune
HebenkoBon npupoabl —
KogbepMeHMbI: NOHbI METANSIOB UMW
BUTAMWHbI.

ButamuH,

CybcTpar m
KopepMeHT

el @
| AnocepmeHT,
& feenok

/ L \

depmeHT-cybCcTpaTHbIN CybcTpar
KOMMNIEKC
| I

g 4

l MpoaykTbl
peakuun AnodepmeHT + KOPEPMEHT =
XOJIO®EPMEHT




2. QyHKyuu benkos

depMeHTbl cneundunyHbl — MOryT
KaTanu3npoBaTb OAWH TUN peakuuin — B
aKTUBHbIN LIEHTP nonaaaeT onpeaerneHHas
Monekyna cybcTpara.

[MoCKOMbKY No4YTn BCE (DEPMEHTHI
aBnatTca 6enkamu (ectb pubosumsi, PHK,
KaTanusnpyroLline HeKoTopble peakummn), nux
aKTUBHOCTb Hanbornee BbiCOKa Npu
dom3nonornyeckn HopmanbHbIX YCNOBUSIX:
B6onbLWNMHCTBO epMeEHTOB Hanbonee
aKTUBHO paboTaeT TOSbKO Npu
oripedesieHHoU memnepamype, pH,
CKOpOCMb 3a8UcCUMmM om KOHUeHmpauuu
gepmeHma u cybcmpama.

[Mpn NnoBbILWLEHUM TEeMNepaTypbl 40
HEeKOToporo 3Ha4vyeHuna (B cpegHem go 50°C)
KaTanutndeckasi akTMUBHOCTb pacTeT (Ha
kaxkable 10°C ckopocTb peakuum
NoBbILLIAETCA NPUMEPHO B 2 pasa).

»

HauanbHasa ckopocTb

v

KoHueHTpauus KoHueHTpauus
depmeHTa cybcrpata

v

Al'lencvm TpuncuH

1

10 20 30 40 50 60:°C 123456789

3aBnucMMocCTb 3aBucumocTb
OT TemnepaTypbl oT pH

v



[loosedem umoau:

CtpounTtenbHasa pyHKuust 6enkoB NposiBAAeTCs :

berku exo0sim 8 cocmas 8cex KriemoYHbIXx MembpaH u opaaHoudo8 Kriemku.
[lpeumywecmeeHHO u3 berika cocmosim CMeHKU KPOBEHOCHbIX COCy008, XpAauU,
CYXOXXUJIUSI, 80J710CkbI U HO2mu.

AsuratenbHyo PyHKUNIO BbIMOMHSIOT:

ocobble cokpamumeribHble beriKU 8 XaymukKax, pecHUYKax, Mblluyax.
TpaHcnopTHasa GpyHKUMsS 6enkoB NposiBAAETCS:

TpaHcriopmHbie 6erku 8 Hapy»XHoU MeMbpaHe Kriemok repeHocsm pasfiuyHble
geuwjecmea U3 oKpyxxarouleu cpedbl 8 yumoriniasmy, 2emoariobuH muoarobuH
mpaHcriopmupyrom Kucsiopoo.

3awmTHaa oyHKUNA BENKOB NPOSIBIISIETCS B TOM, YTO:

AHmumena, ebipabameigaembie riumgoyumamu, brioKupyrom 4HyxepooHble
b6ernku; oubpuH u mpom6buH rnpedoxpaHsrm opaaHu3M Om Kpo8oriomepu.
PerynatopHasa qyHKUMA BENKOB:

berku-20pMOoHbI (20pMOHbI 2uriogbu3sa, rnooxxesryGo4YHOU XKere3bl) yd4acmeyrom 8
pocme, pasMHOXeHUU U Opyaux XXU3HEHHO 8akHbIX rpouyeccax. Harnpumep,
UHCYIUH peayrupyem codepxaHue caxapa 8 Kposu.



[loosedem umoau:

CurHanbHas pyHKUMSA:

B membpaHy kremku ecmpoeHb! beriku, criocobHbIe USMEHSIMb C80KH MPEMUYHYIO
cCmMpyKkmypy 8 omeem Ha delcmeaue ¢hakmopos eHelwHel cpeokl. Tak
rpoucxooum rpuem cuaHasi08 u3 eHewHeul cpedbl U riepedadya UHgopmauyuu 8
KIemky.

QHepreTnyeckas MyHKUUA:

[lpu nonHom pacwenneHuu 1 2 6erika 00 KOHEYHbIX MPOOYKMos8 8bIi0erisemcsi
17,6 k[Dk aHepauu. OOHaKo 8 Kadecmee UcmoYHUKa 3Hepauu berku
ucrosb3yromcs KpatHe peoko.

Katanutmndeckaa oyHKUMA:

bernku — pepmeHmbI criocobHbl YCKOpsimb bBUOXUMUYECKUE peaKyuu 8 KriemkKe 8
0ecsmKuU U COMHU MUJI/TUOHO8 pas.

KodpepMeHT:

Hebernkosoe coeduHeHuUe, exodsulee 8 cocmas chepmeHma. B kauecmee
KoghepMeHmMo8 8bicmyrnarom pas/fiuyHble opa2aHuU4YecKue seujecmaea, Kak rnpasurio
8UMaMUHbI, U Heop2aHU4YecKUe — UOHbI pa3/iuYyHbIX Memarisios.



[loosedem umoau:

AKTUBHbIN LEHTP:

Hebornbwol y4acmok, Ha Komopom udem OaHHas
peakuusi, Komopblilt 83aumodeticmayem ¢ MOosieKyriou
cybcmpama.

CneumndunyHoCTb (PEPMEHTOB:

dopMa U XUMUYEeCKOe CmpOoeHUe akmugHO20 UeHmpa
makoehbl, 4mo ¢ HUM MO_2ym C8513b18ambCSsl MOJIbKO
ornpeoerieHHbIe MOJEKYIbl 8 Curly ux
KomriieMmeHmapHocmu opye opyeay.

3aBMCMMOCTb CKOPOCTU KaTanmsa OT KOHUEHTpauum

doepmMmeHTa:

Uem b6ornbwe KoHUeHmpauusi gpepmeHma, mem borbuwe
CKOpOCMk.

3aBMCMMOCTb CKOPOCTM KaTanmaa OT KOHLUEeHTpauum
cybcTtpara:

Uem b6ornbwe KoHUeHmpauusi cybecmpama, mem 6osnbuie
CKOpOCMb, HO 00 HachIWEeHUS aKmUBHbIX UEHMPOS.
3aBUCUMOCTb CKOPOCTU KaTtanusa OT TeMnepaTypbi:
[losbiweHuUe ckopocmu kamarsiu3a 00 36 epadycos,
3amem rioHuXxeHue u npu 60 epadycax 60sbUWUHCMEBO

epmMeHmMo8 He byHKUUOHUpYyem.

+

s

KoHueHTpauus KoHueHTpauusn
depmeHTa cybcTtparta

HavanbHas ckopocTb

Mencux TpuncuH

10 20 30 40 50 60‘°C 123456789

3aBucumocTb 3aBucumocTb
OT Temneparypbl ot pH



